ABSTRACT -Context -The body mass index (BMI) is the most common marker used on diagnoses of the nutritional status. The great advantage of this index is the easy way to measure, the low cost, the good correlation with the fat mass and the association to morbidity and mortality. Objective -To compare the BMI differences according to the WHO, OPAS and Lipschitz classification. Methods -A prospective study on 352 patients with esophageal, gastric or colorectal cancer was done. The BMI was calculated and analyzed by the classification of WHO, Lipschitz and OPAS. Results -The mean age was 62.1 ± 12.4 years and 59% of them had more than 59 years. The BMI had not difference between the genders in patients ≤59 years (P = 0.75), but over 59 years the BMI was higher in women (P<0.01). The percentage of undernourished was 7%, 18% and 21% (P≤0.01) by WHO, Lipschitz and OPAS, respectively. The overweight/obesity was also different among the various classifications (P≤0.01). Conclusions -Most of the patients with gastrointestinal cancer had more than 65 years. A different cut off must be used for this patients, because undernourished patients may be wrongly considered well nourished. HEADINGS -Body mass index. Nutritional status. Gastrointestinal neoplasms.
INTRODUCTION
Many methods are used to evaluate the corporeal composition (10) , though only a few are applicable on large groups of individuals, as in epidemiological studies, mainly due to the elevated cost.
The body mass index (BMI) (1, 4) is the most widely used indicator in epidemiological studies, associated or not with other anthropometric variables to identification of patients at nutritional risk or obesity. The great advantage of this index is the easy way to measure, the low cost, the good correlation with the fat mass and the association to morbidity and mortality (2) . The Quételet (18) studies observed that in adult life, a normal-sized individual's weight was proportional to his stature squared. In 1972, this index was called body mass index (BMI), but sometimes the name of Quételet Index is still used.
Based on the risk of death, the World Health Organization (WHO) (11) , in 1998, proposed the utilization of the following cutoff points for the classification of nutritional status in adults: underweight with BMI <18.5 kg/m 2 , normal weight with BMI between 18.5-24.9 kg/m 2 , overweight with BMI >25 kg/m 2 and obesity with BMI >30 kg/m 2 .
However the nutritional status in elderly measured by the BMI is widely discussed due to the corporeal compositions alterations (5) . In 1994, Lipschitz (9) , studying normal adults, proposed a different cutoff for individuals over 65 years of age, being underweight individuals with less than 22 kg/m 2 and overweight individuals with more than 27 kg/m 2 . The Pan-American Health Organization (OPAS) (12) Anthropometric measurements, i.e. weight (kg) and height (cm), were taken from all patients, on a Filizola 180 platform-type scale, for calculated the BMI. Statistical analysis was performed using the SPSS V16 software. The t Student test was used to compare the variables between the groups. The chi-square test was used to determine whether two variables and their levels were statistically dependent. A significance level of 0.05 (5%) and confidence interval (95%) were used.
RESULTS
Among the 352 patients, 50.8% were females. The mean age was 62.1 ± 12.4 years and 59% of them had more than 59 years ( Table 1 ). The patients were divided in two groups according to the age and sex. The percentage of males and females was not different in the group with ≥59 years compared to the others ( Table 1) . The BMI had not difference between the genders in patients ≤ 59 years (P = 0.75), but over 59 years the BMI was higher in women (P<0.01) ( Table 2 ).
The numbers of the undernourished patients according to the WHO, OPAS and Lipschitz classifications were 7%, 18%, 21%, respectively. This difference was significant (P<0.01). The numbers of obese patients was also different in the three classifications, being higher in the WHO classification and smaller in the OPAS or Lipschitz (P<0.01) ( Table 3) .
DISCUSSION
The easy and good correlation of the BMI with morbidity and mortality justify its use in epidemiological studies and clinical practice, in spite of it not representing the corporeal composition of individuals (3) . Some classifications, such as the OPAS or the Lipschitz, divided the BMI by age because the corporeal composition and fat distribution vary with age (3, 5, 7, 12, 17) , which does not occur in the WHO classification (11) . Comparing the results found, 48 (14%) were normal weight by the WHO classification, whereas they were considered undernourished by the OPAS. Furthermore, 14% obese patients by the WHO classification were normal weight by the OPAS. This is an important factor, mainly when dealing with digestive tract cancer patients, which occurs mainly after the 6th decade of life (8) . In our sample, 59% of the group studied was over 59 years, with a mean age of 62.1 ± 12.4 years.
The BMI median among the undernourished patients varied using the different classifications. In the WHO classification we found the lowest BMI because the term undernourished includes only patients with a BMI < 18.5 kg/m 2 , not including elderly patients at great risk of becoming undernourished. Age leads to nutritional transformation, mainly in fat mass and in women (7) . A research done in Brazil with 41 geriatric patients described a better correlation of MAN (Mini Nutritional Assessments) scores nutritional status using the Lipschitz then the WHO classification (13) . As undernourishment has been recognized as a condition associated with an increased risk of infectious complications after surgery, mainly in elderly, it is necessary the diagnosis of these patients (15) . It is not clear the total mechanism responsible to the correlation between undernourishment and adverse clinical effects, but it is probably a combination of immune, inflammatory and metabolic processes (6, 16) . This study had shown a difference among the various classifications of the nutritional status. Among the 352 patients analyzed, 14% of them had differences on interpretation according to the classification used. These results are useful to indicate the necessity to alert the health professionals to use specific measures for elder patients.
According to Stevens et al. (15) , the choice of the BMI cutoffs may have a political impact because they are used to evaluate the population's health and the necessity for health-promoting measures. Nevertheless, for health professionals, the use of a BMI with different cutoff points for patients over 59 years of age is important, as it would take into account the corporeal modifications which occur with aging and in this way permit a more precise diagnosis of the nutritional status for this age bracket. Other methods, such as the subjective global evaluation and the nutritional risk (14) , may assist in the detection of undernourishment at an earlier stage than the BMI, but they are not did commonly by physicians. Most of time these questionnaires were applicated by nutritionists that are not always present in the treatment of oncologic outpatients. The present study showed the variation in the results of the different cutoff points of the BMI, highlighting the importance of an adjustment for the group studied. Most of the patients with gastrointestinal cancer had more than 65 years. A different cutoff must be used for this patients, because undernourished patients may be wrongly considered well nourished. The early detection of undernourishment and its correction may assist in the treatment of the disease and the prevention of complications.
